Bacillus subtilis var. niger spores were placed on the surfaces of test coupons manufactured from typical spacecraft materials (stainless steel, magnesium, titanium, and aluminum). These coupons were then juxtaposed at the inoculated surfaces and subjected to test pressures of 0, 1,000, 5,000, and 10,000 psi. Tests were conducted in ambient, nitrogen, and helium atmospheres. While under the test pressure condition, the spores were exposed to 125 C for intervals of 5, 10, 20, 50, or 80 min, with survivor data being subjected to a linear regression analysis that calculated decimal reduction times. Differences in the dry-heat resistance of the test organism resulting from pressure, atmosphere, and material were observed.
One of the provisions set forth by the National Aeronautics and Space Administration (NASA) for unmanned planetary capsules designed to land on the Martian surface is that they be dry-heatsterilized in an inert gas environment before launch (7) . The microbial burden of such a spacecraft may be categorized as follows: surface microorganisms, microorganisms located in the interior of materials, and microorganisms located between mated surfaces. It is important that the time/temperature relationships necessary to inactivate microorganisms in each of these locations be known to formulate a realistic dry-heat sterilization process that will not impair the performance of the spacecraft.
The work presented here was conducted with the aim of determining the dry-heat resistance of microbes located between mated surfaces.
MATERIALS AND METHODS
Test mehanism. A thermal joint conductance apparatus ( Fig. 1 ) was used in this study to produce the temperature and pressures required. This apparatus consisted of a loading mechanism, heater elements and controls, and associated monitoring equipment. The loading mechanism was comprised of a balance-beam dead-weight loader and related support structures. A calibrated load cell measured the applied force. A pressure of as high as 10,000 psi could be applied by the loading mechanism. Because of the design of the dead-weight loading mechanism, no change took place in the applied load resulting from I Another set of experiments, designed to study the effect of different gaseous environments on the heat resistance of spores in mated stainlesssteel systems, yielded the results seen in Table 1 . An analysis of variance was performed, showing that both gas and pressure (but not their interaction) had significant effects on dry-heat resistance (Table 2) . For the higher pressures tested (5,000 and 10,000 psi), the heat resistance in ambient air was found to be significantly greater than that in nitrogen or helium ( Table 1 ). The latter two gases appeared equivalent in their effect on heat resistance. A pressure-related increase in heat resistance was observed in ambient air when 0 and 5,000 psi applied-pressure data were compared (P < 0.01). No increase in heat resistance resulting from pressure was evident in the nitrogen or helium environments (P < 0.01).
In the initial material study, it was observed that the Al-Mg system had an effect on heat resistance that could be explained in terms of pressure or material or both. Therefore, a follow-up study was performed with this system. Table 3 . An analysis of variance (Table 4) indicated that material and pressure, but not their interaction, were significant in accounting for variance of heat resistance in the comparison of the two systems. For all pressures tested, material appeared to have a predominant effect on heat resistance, with the Al-Mg system exhibiting a significantly greater heat resistance than the stainless steel to stainless steel system (Table 3) . A pressure effect was noted for the Al-Mg system when 1,000 and 10,000 psi data were compared (P < 0.01). The inert gases (nitrogen and helium) provided conditions whereby the spores tested in these environments showed lower heat resistance as compared to ambient air tests. These data may also be explained in terms of spore water content, with the dry, inert gases rendering a spore more desiccated (and hence less heat resistant) during heat exposure. Koesterer (5) 
